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PURPOSE: To form a composite layered film excellent in chipping resistance by a 
four-coat one-bake system. 

CONSTITUTION: Painting is performed by a four-coat one-bake system wherein 
vinyl sol paint, chipping-resistant paint, intercoat paint and topcoat paint are 
applied by a wet-on-wet system to form a composite layered film which is, in 
turn, cured by one heating. As the chipping-resistant paint, a paint compsn. 
based on a urethane modified polyester resin (A), a block polyisocyanate (B), a 
melamine resin (C), an epoxy resin (D) and pigment (E) and characterized by 
that the content of the pigment (E) is 200-300% by wt. of the sum total amt. of 
the components (A)-(D) and 43- 75% by vol. of the cured film of the chipping- 
resistant paint is used. 
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Specification 
[0001] 

[0002] 



this invention designates that coating method which can form 
multilayer coating where the chipping resistance is superior in 
4 coating lbake system is offered as objective . 

[Constitution] 

paint , intermediate coat paint and topcoat paint for vinyl sol 
paint , resistance chipping coating itdoes method of this 
invention , with wet on wet , with coating method , 
itdesignates (A ) urethane-modified polyester resin , (B ) 
block polyisocyanate compound , (C ) melamine resin , (D ) 
epoxy resin and (E ) pigment as main component with 4 
coating I bake system which harden these multilayer coating 
with one-time heating as paint for said resistance chipping , . 
At same time content of (E ) component with 200 - 300 
weight %,furthermore it is a coating method which designates 
that paint composition which is 43- 75 volume % in paint 
cured paint film for resistance chipping is used as 
featuredescription above (A ) - vis-a-vis total amount of (D ) 
component . 



[Claim(s)] 
[Claim 1] 

paint , intermediate coat paint and topcoat paint for vinyl sol 
paint , resistance chipping coating aredone with wet on wet , 
with coating method , (A ) urethane-modified polyester resin , 
(B ) block polyisocyanate compound , (C ) melamine resin , 
(D ) epoxy resin and (E ) pigment are designated as main 
component with 4 coating lbake system whichharden these 
multilayer coating with one-time heating as paint for said 
resistance chipping , At same time content of (E ) component 
description above (A ) -vis-a-vis total amount of (D ) 
component with 200 - 300 weight %, furthermore coating 
method . which designates that paint composition which is 43 
- 75 volume % in paint cured paint film for resistance 
chipping is used as feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards coating method , it regards formation 
method of multilayer coating where chipping resistance is 
superior in especially 4 coating lbake system . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

In bottom part , locker section and door bottom etc of 
automobile outside surface as for coating which coating is 
done, while running gravel and stone or other impact 
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[0003] 



destruction to leap are received, slip scratch and lump paint 
peeling etc occur in coating , generally known "chipping 
phenomenon * sees mainly and is received. 

As a result, as coating external appearance decreases, there 
was a or other undesirable where rust occurs rapidly from 
paint peeling portion . 

[0003] 

Until recently, paint for resistance chipping is used in order 
toprevent paint peeling with this chipping . 



iXfJHWXIWl/»«tt*'Jxxf;HB 

So 

[0004] 

l frusta * mm*y£>7mmmt. mm^ 

«CB^ye>^tttt*»*f=l*«l 150/1 m ISl± 
±!6 y tMC 4 =i-h l "*-f *tt-t if 

lis TE(1) -(3) o^^^-r^o 

[0005] 

(i) ^witotf-)^/j^mm[zmm^y\d><f 
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4:L"C*. »H!fcM*aJKfflMbLr^6+S6y« 



0*y . L^r*ll-LT*tt*WI=l*. d>«P<frfc 4 
[0006] 

(2) 4=i— k i ^<?izT?%t.mm?-vtf><?M 



undercoat (for example cationic electrodeposited paint ) 
coating to do for example above-mentioned automobile 
outside surface , afternext, from door coating doing vinyl sol 
paint in bottom , between vinyl sol painting and intermediate 
coating coating , with objective of door bottom protection 
coating it has been known in door bottom in system which 
coating it does intermediate coat paint and topcoat paint in 
entire surface , that it does paint for theresistance chipping . 

As paint for such resistance chipping , combining melamine 
resin or the blocked isocyanate compound in for example 
polyester resin , or urethane-modified polyester resin paint 
which becomes is mainlyused. 

[0004] 

But, paint for said resistance chipping , to obtain practical 
chipping resistance talent,had necessity coating to do in 
thickness of approximately 150;mu m or greater , because of 
that, 4 coating lbake finishes were difficult with paint , 
intermediate coat paint and topcoat paint for vinyl sol paint , 
resistance chipping . 

Namely, if paint for conventional resistance chipping is 
used,description below (1) - deficiency of (3) is caused. 

[0005] 

When in (1) uncured vinyl sol coating paint for said resistance 
chipping the coating is done in thickness of 150;mu m or 
greater , drip and crack etc to be easy to occur, assuming, that 
paint for said resistance chipping coating was possible 
temporarily in uncured vinyl sol paint film surface ,after 
thermosetting doing said both coatings , it is necessary to do 
intermediate coating coating . 

In other words, in any case in resulting , it becomes at least 4 
coating 2bake ,coating fabrication steps becomes 
troublesome. 

[0006] 

When (2) it makes 4 coating lbake , drip and crack are easy to 
occur in said resistance chipping coating , or or chipping 
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resistance is inferior. 
[0007] 

(3) it becomes thick film comprehensively, vehicle body 
weight increases. 

[0008] 

Therefore with this industry development of formation 
method of multilayer coating where chipping resistance is 
superior in 4 coating lbake system which do not have these 
deficiency isstrongly desired. 

[0009] 

As for these inventors , above-mentioned deficiency all was 
cancelled byusing paint for novel resistance chipping of result 
and thespecific composition which did diligent research in 
order to cancel theabove-mentioned deficiency in paint , 
intermediate coat paint for above-mentioned vinyl sol paint , 
resistance chipping and 4 coating system which use topcoat 
paint , knowledge doing the fact that 4 coating lbake system 
become possible reached point of. 

this invention is something which is completed on basis of 
suchknowledge. . 

[0010] 

Namely, in paint surface which according to need 
undercoating coating is done, paint , intermediate coat paint 
and topcoat paint for vinyl sol paint , resistance chipping 
coating it does this invention, with the wet on wet , with 
coating method , it designates (A ) urethane-modified 
polyester resin , (B ) block polyisocyanate compound , (C ) 
melamine resin , (D ) epoxy resin and (E ) pigment as main 
component with 4 coating lbake system which harden these 
multilayer coating with one-time heating as paint for said 
resistance chipping , At same time content of said (E ) 
component with 200 - 300 weight %,furthermore it relates to 
coating method which designates that paint composition 
which is 43 - 75 volume % in paint cured paint film for said 
resistance chipping isused as feature description above (A ) - 
vis-a-vis total amount of (D ) component . 

[0011] 

You explain in detail below concerning coating method 
(Below "This method " with there are times when it 
abbreviates. ) of this invention . 

[0012] 

First, substrate (item being painted ) which can apply this 
method especially is notrestricted, for example metal and 
plastic etc are ideal, furthermore arepossible even in glass , 
wood , inorganic substance etc. 
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As for these, this method is applied preceding, it is desirable 
toadminister surface treatment and undercoating coating etc 
beforehand. 

cationic electrodeposited paint or other undercoating coating 
is done in for example metal , thermosetting it is idea! to do. 

[0013] 

vinyl sol paint which is used with this invention in substrate 
(item being painted ) directly or is paint which coating is done 
on surface where surface treatment and undercoating coating 
etc are administered. 

said vinyl sol paint consists of vinyl resin powder , filler and 
plasticizer mainly, it is a dispersion where furthermore 
according to need organic solvent , colorant , stabilizer , 
various additives etc is combined and becomes. 

[0014] 

You can list homo or powder etc of copolymer which include 
the for example vinyl chloride and/or vinyl acetate as vinyl 
resin powder , here. 

It copolymerizes and * as for comonomer , with compound 
whichpossesses polymerizable double bond of one or more in 
1 molecule , one, two or more kinds which is chosenfrom for 
example (meth ) acrylic ester , vinyl ester , aromatic type 
vinyl monomer , carboxyl group-containing vinyl monomer , 
hydroxy group-containing vinyl monomer etc is desirable, but 
it is not limited inonly these. 

size of primary particle of this powder especially is not 
restricted, particle diameter 10; mu m or less is suitable 
mainly, geometry spherical shape isdesirable. 

[0015] 

As filler , powder which is chosen from coloring pigment and 
extender etc for paint mainly is desirable. 

Concretely, you can list titanium white , baryta , precipitated 
barium sulfate , barium carbonate , calcium carbonate , 
gypsum , clay , silica , white carbon , silicon algae earth and 
talc , magnesium carbonate , aluminum white , silica , barite , 
litharge , carbon black , gloss white , mica decimeter etc, but 
it is not limited in only these. 

[0016] 

As plasticizer , you can list phthalic acid ester type , adipic 
acid ester type , phosphoric acid type , dibasic acid diester 
system, epoxy , fatty acid ester system and chlorinated 
paraffin , polyester etc. 

[0017] 
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In vinyl sol paint , proportion of vinyl resin powder , filler or 
plasticizer especially is notrestricted. As for vinyl resin 
powder per 100 parts by weight , filler as for 5 - 1 50 parts by 
weight , plasticizer 10 - 100 parts by weight are desirable. 

[0018] 

As for organic solvent , above-mentioned vinyl resin powder 
completely or it isdesirable to be something which is almost 
not melted aliphatic hydrocarbon solvent , ketones solvent , 
ester solvent , ether group solvent , ether ester solvent etc 
isdesirable. 

[0019] 

paint for resistance chipping which is used with this 
invention , with paint which coating is done, to designate (A ) 
urethane-modified polyester resin , (B ) block polyisocyanate 
compound , (C ) melamine resin , (D ) epoxy resin and (E ) 
pigment as main component in above-mentioned uncured 
[piniruzoru ] paint paint film surface , at same time content of 
said (E ) component description above (A ) - vis-a-vis total 
amount of (D ) component with 200 -300 weight %, 
Furthermore 43 - 75 volume % in paint cured paint film for 
said resistance chipping it is a paint composition which is 
contained. 

[0020] 

(A ) component :urethane-modified polyester resin 

As for this, diisocyanate with resin which is acquired by 
factthat it reacts with ratio of hydroxy group excess , it is 
desirable polyester polyol and mainly to have possessed 
hydroxy group of 2 or more in l molecule . 

[0021] 

polyester polyol esterification reaction doing polybasic acid 
and polyhydric alcohol , is resin whichpossesses hydroxy 
group of 2 or more in l molecule which becomes. 

[0022] 

As for polybasic acid with compound which possesses 
carboxyl group of 2 or more in l molecule , you can list for 
example phthalic acid , isophthalic acid , terephthalic acid , 
trimellitic acid , pyromellitic acid and these anhydride or 
other aromatic acid ;succinic acid , adipic acid , azelaic acid , 
sebacic acid , maleic acid , fumaric acid , itaconic acid and 
these anhydride or other aliphatic acid ;tetrahydrophthalic 
acid , hexahydrophthalic acid , tetra bromo phthalic acid , 
tetrachloro phthalic acid , HET acid , himic acid andthese 
anhydride or other cycloaliphatic acid ; etc. 

[0023] 

In addition, as for polyhydric alcohol with compound which 
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possesses hydroxy group of 2 or more in 1 molecule , you can 
list for example ethyleneglycol s propylene glycol , butylene 
glycol , hexanediol , diethylene glycol , neopentyl glycol , 
hydrogenated bisphenol A, glycerine , trimethylol ethane , 
trimethylolpropane and pentaerythritol etc. 

[0024] 

These polybasic acid and polyhydric alcohol can use one, two 
or more kinds respectively. 

Furthermore, you can use polyester compound which is 
acquired with ring-opening reaction of caprolactone as 
polyester polyol . 

[0025] 

In urethane-modified polyester resin , as above-mentioned 
polyester polyol , it is desirable to jointlyuse flexible polyester 
resin which includes aliphatic acid , hexanediol or other 
straight chain glycol and caprolactone or other flexible 
component like hard polyester resin and adipic acid which 
include above-mentioned aromatic acid or other hard 
component . 

In that case, ratio of both is not restricted especially. On basis 
of total weight of both components , hard polyester resin 10 - 
50 weight %, flexible polyester resin aresuitable range of 90 - 
50 weight % especially. 

[0026] 

In urethane-modified polyester resin , polyester resin which 
hard polyester resin , using compound whichpossesses 
aromatic ring (for example benzene ring and naphthalene ring 
etc) for part or all , with polyester resin which becomes, 
onone hand, flexible polyester resin , using straight chain 
glycol , straight chain dicarboxylic acid and caprolactone for 
part or all ,becomes, does not include benzene ring and 
naphthalene ring or other aromatic ring is meant. 

[0027] 

Above-mentioned polyester polyol and reaction 
polyisocyanate compound which is obtained is compound 
which 2 or more it possesses free isocyanate group in 1 
molecule . 

Concretely, hexamethylene diisocyanate , trimethyl 
hexamethylene diisocyanate , lysine diisocyanate and 
trimethylene diisocyanate or other aliphatic 
diisocyanate :isophorone diisocyanate , methylene bis 
(cyclohexyl isocyanate ) and you can list cyclohexane 
diisocyanate or other cycloaliphatic diisocyanate ;xylene 
diisocyanate , toluene diisocyanate , diphenylmethane 
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diisocyanate , naphthalene diisocyanate and biphenylene 
diisocyanate or other aromatic diisocyanate ; etc. 



one, two or more kinds you can use these. 

Inside this , especially it is desirable in (A ) component to use 
aliphatic diisocyanate etc. 

[0028] 

reaction condition of conventional urethane forming reaction 
can be applied to reaction with theabove-mentioned polyester 
polyol and polyisocyanate compound widely. 

[0029] 

As number average molecular weight of (A ) component 
inside of range of 15000 - 35000,inside range 50 - 200 is 
desirable in addition as hydroxyl number . 

[0030] 

(B ) component rblock polyisocyanate compound 

It is something where capped chain doing majority or all of 
the free isocyanate group which polyisocyanate compound 
has with blocking agent which possesses active 
hydrogen ,when with compound which becomes, it heats to 
dissociated temperature or higher of blocking agent ,blocking 
agent doing dissociated , free isocyanate group regeneration 
does this, functions as crosslinking agent . . 

[0031] 

As above-mentioned polyisocyanate compound , in each case 
can use one, two or more kinds which ischosen from 
polyisocyanate compound which was illustrated in order to 
use formanufacturing aforementioned (A ) component . 

[0032] 

As blocking agent , with compound which possesses active 
hydrogen which can reactwith isocyanate group , for example 
phenol , cresol and butylphenol or other phenol type blocking 
agent ;;ep -caprolactam , the;de -valerolactam and the;ga 
-butyrolactam or other lactam youcan list blocking 
agent ;methanol , ethanol , propanol , benzyl alcohol , 
methoxy methanol , glycolic acid , lactic acid and methyl 
lactate or other alcohol blocking agent ;formamide oxime , 
aceto aldoxime , aceto oxime , benzophenone oxime and 
cyclohexane oxime or other oxime blocking agent ;dimethyl 
malonate , ethyl acetoacetate and acetylacetone or other active 
methylene blocking agent ;butyl mercaptan , hexyl 
mercaptan , dodecyl mercaptan , thiophenol and ethyl 
thiophenol or other mercaptan blocking agent ;acetanilide , 
acrylamide and acetic acid amide or other acid amide type 
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[0033] 

>\zmm%L i-6 <d i ar^na— ;u£jkis*i*t 

— ;Hb*55>j£)<3ft- ^.^p— ;uS£>£t£x 
— xMbp;ux— ^;Mb)LTti SPtfft 

Sfc, ±fB^P— ;Mb£. >^^>-tl&CD N H 
^(cjS^-TSTKiRJS^O^T^^P— MtL 
tz^<D. tL<l*SU»Wlc^P— MtLX<( 5y 
»(-NH)*a#ii-L«>fct<DT?*-DTt*3E*<i: 

[0034] 

BM(x-^;uS^fif#L-Ct,J:t^itx-^;Hby 
»K^5>»K(OSB*U:*l*»lz»iJI8*4x«: 

yi^w^7^>^i^ 3o~5o mm%s x— 

<b^5>t»flg# 70-50 M%0)tBH^aLr 
[0035] 

(D)«»:X**5/««B 



blocking agent , succinimide and phthalic acid imide or other 
imide blocking agent ;di phenyl amine , phenyl naphthyl 
amine , naphthyl amine and carbazole or other amine type 
blocking agent imidazole and ethyl imidazole or other 
imidazole-based blocking agent :urea , thiourea and ethylene 
urea or other urea type blocking agent ;sodium sulfite and 
potassium sulfite or other sulfurous acid blocking agent ; etc. 



one, two or more kinds you can use these. 

Inside this , especially lactam blocking agent and using oxime 
blocking agent aredesirable. 

[0033] 

(C ) component rmelamine resin 

formaldehyde reacting, reacting, etherified product etc which 
becomes can use the monohydric alcohol of carbon number 
1-6 for methylolated melamine , or this methylolated 
melamine which becomes in the melamine . 

As monohydric alcohol of carbon number 1-6, you can list 
for example methanol , ethanol , propanol , butanol , 
pentanol , hexanol and these isomer etc. 

etherification is good (full etherification ) all of methylol 
group which methylolated melamine has the etherification 
with these alcohol , but it is good even with partial . 

In addition, above-mentioned methylolation , those which all 
of the hydrogen atom which is connected to Natom of 
melamine skeleton methylolation are done. Or partially 
methylolation doing, imino group (-NH ) being something 
which remains, thereis not an inconvenience. 

[0034] 

Especially, imino group-containing melamine resin (ether 
group may coexist) with etherified melamine resin (imino 
group-containing it does not do) with it is desirable as the(C ) 
component , to use blend . 

mixing ratio of said both melamine resin especially is not 
restricted, total weight of for example both components imino 
group-containing melamine resin 30-50 weight %, etherified 
melamine resin range of 70 - 50 weight % are suitable for 
reference . 

[0035] 

(D ) component :epoxy resin 
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As for this, 2 or more with resin which possesses epoxy 
group , you canuse that itself known ones in 1 molecule . 

[0036] 

Concretely, polyphenol glycidyl ether of polyphenol which is 
acquired by thefact that it reacts with epichlorohydrin is ideal. 

for example bis (4 -hydroxyphenyl ) - 2 and 2 -propane , 4, 4- 
dihydroxy benzophenone , bis (4 -hydroxyphenyl ) - 1 and 1 
-ethane , bis (4 -hydroxyphenyl ) - 1 and 1 -isobutane , bis (4 
-hydroxy -t- butyl -phenyl ) - 2 and 2 -propane , bis you can 
list (2 -hydroxy naphthyl ) methane , 1, 5-dihydroxy 
naphthalene , bis (2 and 4 -dihydroxy phenyl ) methane , terra 
(4 -hydroxyphenyl ) - 1, 1, 2and 2 -ethane , 4, 4*-dihydroxy 
diphenylether , 4, 4*-dihydroxy biphenyl sulfone , phenol 
novolak and cresol novolak etc as polyphenol which can be 
used here. 



Inside this , those of bisphenol type are suitable. 
[0037] 

As (D ) component , those of range of epoxy equivalent 
180-500, preferably 180-200 are desirable. 

[0038] 

(E ) component rpigment 

Be able to use pigment for conventional paint , there is not 
especiallyrestriction. 

Concretely, titanium white , zinc white , carbon black , ferric 
oxide , cyanine green and cyanine blue or other coloring 
pigment ;zinc dust , zinc chromate , strontium chromate , 
basic lead chromate and micaceous iron oxide or other rust 
prevention pigment ;calcium carbonate , clay , silicon algae 
earth, white carbon , bentonite (DANA 7 1.3. la. 1-2 ), talc , 
sedimentary magnesium carbonate , barium carbonate and 
barium sulfate or other extender , etc are ideal. 

Furthermore, you can use also glass beads and mica decimeter 
etc. 

Inside this , it is desirable to use titanium white , silicon algae 
earthand barium carbonate , talc , carbon black etc. 

[0039] 

paint for resistance chipping which is used with this method 
description above (A ), (B ), (C ), (D ) and is something which 
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(B) Si;(C)Ji!c»li. *D^lC«fei-J(A)jS»-t^^S 
JC-r*«fc*!(*«»)i:L-Cf*fflf 4. 



mfetmitfekO/^XAmtl. 140degCl*l 



— (C)J?E^A<^JO-r-i)i: 140 deg C lilTWttJ 

ftaa-ciiauR5fC*<+#-e&<« *vtf>y 



*fc. (D)J*#l**fcffli:<Dtt*tttlR)±**» 



[0040] 

± t e w * e > ^* ffl ^ *4 k < t & _t he ( a) . 

(B) s (C). (D)St;(E))S»CDft)$Jt*(*^ro® 
[0041] 

*?\ (A). (B), (C)&i;(D)^»a)^ttfifiS 

S*f=LT»(A)j£#l* 50-70 S£%. 
55-65 Sfi%,(B)JjE»l* 5-20 
8-15 Mfi%.(C)fiE»l* 10-30 Sfi%. #1= 
12-28 fiS%.&tf(D)Jj£#li 1-10 W&.%» tf I- 
3-6 Sfi%A<. -t+l-etltf^Lt^ 



■tLT, (E)JiE»l±. ±fB(A). (B), (C);&t/(D)J£ 

#<D^ftfifil=*tLT 200-300 Sfi%. 

<l* 220-260 ll%ffcor. L^tlSW^-vtf 
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designates the(E ) component as main component . 

(A ) component as with substrate resin which forms coating , 
chipping resistance itimproves by fact that urethane-modified 
it does, maintains basic performance ofother coating . 

(B ) and (C ) component operates with heating (A ) 
component and curing agent which crossl inking reaction is 
done (crosslinking agent ) as. 

By fact that this both components is jointly used, balance of 
flexibility and curability of coating is superior, even with 
temperature of 140 deg C or less crosslink curing does in 
fully , also chipping resistance is satisfactory,or other 
technical effect acquired. 

Therefore, any of above-mentioned both components being 
lacking, the objective of this invention is not achieved. 

When for example (B ) component lacks, flexibility becomes 
insufficient , also the chipping resistance decreases attendant 
upon that. 

On one hand, when (C ) component lacks, with heating 
temperature of 140 deg C orless crosslinking reaction not to 
be a fully , chipping exfoliation to increase,fiirtherrnore 
because drip resistance of coating decreases before crosslink 
curing ,it is not desirable. 

In addition, (D ) component chipping resistance improves 
adhesiveness of coated surface improving, attendant upon 
that. 

Furthermore, by fact that specific it does, drip resistance etc 
of the chipping resistance , coating improving, furthermore or 
other technical effect to which also cracking prevention has 
become possible is shown in range whichinscribed 
compounded amount of (E ) component . 

[0040] 

Description above in paint for above-mentioned resistance 
chipping (A ), (B ), (C ), (D ) and proportion of (E ) 
component is as follows. 

[0041] 

First, as for (A ) component as for 50 - 70 weight %, 
especially 55 -65 weight %, (B ) component as for 5 - 20 
weight %, especially 8-15 weight %, (C ) component asfor 
10-30 weight %, especially 12 - 28 weight % and (D ) 
component 1-10 weight %, especially 3-6 weight %, are 
desirable respectively (A ), (B ), (C )and with total weight of 
(D ) component as reference . 

And, as for (E ) component , description above (A ), (B ), (C ) 
and vis-a-vis total weight of (D ) component with 200 - 300 
weight %, preferably 220-260 weight %, furthermore content 
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43 #fi% c fcy'>^<'Jt-5.i:'S»U J ^ r 7+i?A^*U 

a<&y. -TjMiz 75 gta%<fey^<^i:^M 

[0042] 

* s§ ± i 3 h =? v tf > ffl *4 r* ± f b 
(AME)j*#**«*«i=»*#tti*L«>*c 

[0043] 

&i*a<. 75~i2o# m m&ommvim^tL^ 

K^lgl* 125-160 deg C Icfa^rf -SCi: 

[0044] 
[0045] 

ftfias»**if Scttf-C*. BinMSlcfcC 
[0046] 

;u#*v;u£3e*^®f#h.fc: 1 «*L<I* 2 a 



1994-9-13 

in in cured paint film which is formed with paint for said 
resistance chipping is 43 - 75 volume %, particularly 
preferably 45~60volume %. 

When it decreases than 200 weight %, content of (E ) 
component (A ) -vis-a-vis total weight of (D ) component drip 
and crack etc to belike ly to occur, when on one hand it 
becomes conversely more than 300 weight %, because 
smoothness , chipping resistance etc of coating decreases, 
none isdesirable. 

In addition, when content of (E ) component in in cured paint 
film decreasesthan 43 volume % drip and crack etc to be 
likely to occur, whenon one hand it becomes conversely more 
than 75 volume %, because the smoothness , chipping 
resistance etc of coating decreases, none is desirable. 

[0042] 

paint for above-mentioned resistance chipping of this 
invention description above (A ) - is acquired (E ) component 
by fact that the blending it does in organic solvent . 

To do making use of known device and tool it is possible the 
blending of these component . 

Furthermore, dispersant , foam inhibitor , curing regulator and 
antisettling agent etc according to need can be 
combinedappropriately in paint for said resistance chipping 
(A ) - inaddition to (E ) component . 

[0043] 

paint for above-mentioned resistance chipping of this 
invention can do coating with known method , membrane 
thickness is not restricted. It improves chipping resistance to 
fully it is possible even with lamella of 75 - 120;mu m extent . 

And, crosslink curing it does said coating by fact that it heats 
to 125 -160 deg C. 

[0044] 

With paint which coating is done, that itself known ones can 
use intermediate coat paint , for uncured paint film surface of 
paint for above-mentionedresistance chipping . 

[0045] 

As intermediate coat paint , blending doing for example 
substrate resin curing agent and pigment in organic solvent , 
itcan list thermosetting paint which becomes furthermore to 
be something where the according to need paint additive etc is 
combined it is possible. 

[0046] 

As substrate resin , you can list alkyd resin , polyester resin , 
acrylic resin and these modified resin etc which possess 
functional group of one, two or more kinds which is chosen 
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[0047] 

»»IIl:H^t,i»iltt 60-80 m 

<.«»i*»8ua» ioo mrattu 40-150 a 

[0048] 
[0049] 

[0050] 



*v$/r*-Mb$ft*w«»*Li*. 



from hydroxy group , epoxy group and carboxyl group etc. 

In addition, curing agent these functional group and be able to 
use compound whichpossesses functional group which 
crosslinking reaction it can do, methylolation and/or alkyl 
etherified melamine resin , poiyisocyanate compound and 
block poiyisocyanate compound etc are desirable. 

In addition those which are chosen from pigment which 
wasiilustrated in explanation of paint for 
above-mentionedresistance chipping can use pigment , but, it 
is not limited in onlythese. 

[0047] 

It can choose proportion of above-mentioned component of 
intermediate coat paint which is used with this method in 
option according to objective , butas for for example substrate 
resin and curing agent , as for substrate resin as for 60 - 80 
weight %, curing agent range of 40 - 20 weight % is desirable 
on basis of total solid component weight of the said both 
components , as for pigment said both components per 100 
parts by weight 40~150parts by weight is suitable. 

[0048] 

With paint which coating is done, that itself known ones can 
use topcoat paint , for uncured paint film surface of 
above-mentioned intermediate coat paint . 

[0049] 

As topcoat paint , dissolution or dispersion doing for example 
substrate resin and curing agent in organic 
solvent ,thermosetting paint which becomes is desirable, 
furthermore can use also thosewhich combine according to 
need paint additive etc. 

[0050] 

As substrate resin , antiweathering agent , smoothness and 
chemical resistance or other you can list polyester resin , 
acrylic resin and these modified resin etc which possess 
functional group of one, two or more kinds which is chosen 
from hydroxy group , epoxy group and carboxyi group etc 
which form coating which is superior. 

In addition, curing agent these functional group and be able to 
use compound whichpossesses functional group which 
crosslinking reaction it can do, methylolation and/or alkyl 
etherified melamine resin , poiyisocyanate compound and 
block poiyisocyanate compound etc are desirable. 

In addition but those which are chosen from pigment which 
wasiilustrated in explanation of paint for 
above-mentionedresistance chipping be able to use pigment , 
furthermore also metallic pigment (for example aluminum 
decimeter , mica decimeter , surface coating mica decimeter , 
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[0053] 



^SI4MffixTUX^SA<»®-Cfe*. 

IMtBIJlttff «l=jB«T?*** t . 70-120 
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micaceous iron oxide etc) etc is listed, it is not something 
which is limited in only these. 

[0051] 

It can choose proportion of above-mentioned component of 
topcoat paint which is used with this method in option 
according to objective , butas for for example substrate resin 
and curing agent , as for substrate resin as for 50 - 80 
weight %, curing agent range of 50 - 20 weight % is desirable 
on basis of total solid component weight of the said both 
components , as for pigment with said both components per 
1 00 parts by weight metallic pigment with 10-50 parts by 
weight , solid color 30 - 100 parts by weight are suitable. 

said topcoat paint classification is done in metallic type , or 
solid color type from these canuse for option according to 
objective . 

[0052] 

Above-mentioned each paint sequential coating it does this 
method and it isdone by fact that thermosetting it does. 

Concretely, coating to do according to need undercoat etc in 
aforementioned substrate ,after hardening, coating it does 
vinyl sol paint . 

As for coating it is good to do with airless coating or roll 
coater and the coating . 

It can select paint film thickness in option , but range of 
usually 200 -500;mu m , especially 300 - 400;mu m is 
desirable. 

[0053] 

Next, in uncured paint film surface of this [piniruzoru ] paint , 
paint for theabove-mentioned resistance chipping coating is 
done. 

coating aforementioned airless coating is ideal. 

It can select paint film thickness in option , but range of 
usually 70 - 120;mu m , especially 80 - 100;mu m is desirable. 

[0054] 

Furthermore, in uncured paint film surface of paint for this 
resistance chipping ,above-mentioned intermediate coat paint 
coating is done. 

As for coating it is good to do with air spray painting or 
electrostatic coating . 

It can select paint film thickness in option , but range of 
usually 10 - 40;mu m , especially 10 - 30;mu m is desirable. 

[0055] 

Lastly, in uncured paint film surface of this intermediate coat 
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paint , above-mentioned topcoat paint coating is done. 

It can do coating with any of aforementioned method . 

It can select paint film thickness in option , but range of 
usually 20 - 50;mu m , especially 25 - 40;mu m is desirable. 

[0056] 

After topcoat painting , in order to harden these 4 layers 
coating , 10-30 minutes itis desirable with for example 
approximately 130 - 160 deg C to heat. 

4 layers coating harden almost with heating this one time , 
multilayer coating whichpossesses technical effect which this 
invention makes objective isformed. 

[0057] 

[Effects of the Invention] 

Effect as follows is with this invention . 

[0058] 

Because (1) they are 4 coating lbake system Just installs 
coating device of paint forresistance chipping with fully , 
addition of baking oven isunnecessary in prior paint line . 

Furthermore step simple was done in comparison with 
conventional 4coating 1 bake system . 

[0059] 

(2) With less than 4 coating lbake system , it can recognize 
drip and crack or other occurrence completely in paint coating 
for resistance chipping . 

[0060] 

paint coating for (3) resistance chipping being lamella , 
because the chipping resistance is superior, it was effective to 
weight reduction of painted article body. 

[0061] 

Because (4) they are 4 coating lbake system , be able to save 
thermal energy , productivity improvement became possible. 

[0062] 

[Working Example(s)] 

You explain concerning Working Example and Comparative 
Example of this invention . 

Furthermore "part" and "%" in below in each case 
are based on weight as principle. 

[0063] 

I.specimen 
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(i)»«(*g*):***>s**»(KiH^> 

h(t*)S- XU<7D> No HB-200)£^igU Sffi 



(2) tf-;uv/;u^*'4:r-y->^> 580DHj(7-*t 
zi-*°U-va>(}*)SL ISp°p«) 

(3) »^t?>*ffl*»: 
(A)j£#; 

fflH/KUx^T-il/WBg^V^JUK 100.53 fik 
K'J^P— ;U^0/O 17.25 Slk l,6-^^r^>v 

^-;u 35.73 asatf i,3-^u>yu3— ;u 

29.49 vCfc*7K'JXX^;UtttBBo 
TK^Sil 136. 1100-Cfcofc. 



[0064] 

TK^Sfli 200. 850 T'fcof-o 



[0065] 

^u^v^ttTK'Jxx-x^BIrtlKTKUxXT 1 

;u«n 39 fflu «mi*ux^ji«» 50 spri; 
TK^sffif* 86.^ffi 5 ^sw^^si* 

2650 -Cfeofco 
[0066] 

(B) j£#; 

(B-l): e i3Zfa3<p^-UX*yj^yu^Ltz^-^ 

[0067] 

(B-2):^f;i,xf;i/>rh>t+y^t*7;i/?P7 

[0068] 

(C) i£#; 

(C-l):>f5y***^5>«K(r-y-f 703 _U 

> 28sej. =#*fffc^(*)«. ^p d p*. -fa-/ 
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steei plate where coating it does (1) substrate (item being 
painted ):cationic electrodeposited paint (Kansai Paint Co. 
Ltd. (DB 69-057-2714 ) make, Elecron No HB-200 ), 
thermosetting does coating and becomes 

(2) vinyl sol paint : "sander yne 580DH " (Asahi corporation 
Ltd. make and tradename ) 

paint : for (3) resistance chipping 

(A ) component ; 

polyester resin . which becomes hard polyester 
resin risophthalic acid 100.53 section and trimethylolpropane 
17.25 section, 1 and6 -hexanediol 35.73 section and 1 and 3 
-butylene glycol 29.49 making use of section 

hydroxy I number 136, number average molecular weight 
approximately 1 100 was. 

[0064] 

flexible polyester resin :polycaprolactone polyol ("Placcel 
308 " Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, tradename ). 

hydroxyl number 200, number average molecular weight 
approximately 850 was. 

[0065] 

urethane-modified polyester resin :hard polyester resin 39 
section, flexible polyester resin 50 section and hexamethylene 
diisocyanate 1 1 section reacting,it acquired urethane-modified 
polyester resin . 

As for hydroxyl number 86, as for acid number 5 and number 
average molecular weight 2650 was. 

[0066] 

(B ) component ; 

(B-l ): With the;ep caprolactam full block hexane methylene 
diisocyanate . which is done 

[0067] 

With (B-2 ):methy!ethyl ketone oxime full block lysine 
diisocyanate . which is done 

[0068] 

(C ) component ; 

(C-l ):imino group-containing melamine resin ("Cymel 703 " 
Mitsui Cyanamid Ltd. make and tradename ) 

(C-2 ):alkyl etherified melamine resin ("U-van 28SE " Mitsui 
Toatsu Chemicals Inc. (DB 69-053-6982 ) make, tradename , 
imino group-containing it does not do) 

(D ) component ; 
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[0070] 

[ill] 
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(D-l ): "Epon 828 " (Shell Chemical, Ltd. make and 
tradename ) 

(D-2 ): "Epon 1001 " (Shell Chemical, Ltd. make and 
tradename ) 

(5) (E ) component ;titanium white , baryta , Aerosil and silica 
were used. 

[0069] 

These (A ) - mixing with mixing ratio which shows (E ) 
component in thebelow-mentioned Table 1 , it acquired paint 
for resistance chipping . 

[0070] 

[Table 1] 
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13 


12 


13 


13 














(0-1) 
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b i 


220 


250 


180 


320 


32 


45 


50 


45 


75 



[0071] 



[0071] 

C% Note: quantity 1 : (A ) - weight % for total amount of (D ) 

component 

volume % of pigment in quantitative 2:cured paint film 



1 2mmmtp<Dmwomm% 
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(A)~(D)J&#(DlB^fil*@ff*#fi 

(3)-l &l/(3)-2 IZttmzm^iTZtf. (3)-3 A 
(3)-4 \tftWLmX-&Z>o 



1994-9-13 

(A ) - As for compounded amount of (D ) component solids 
content 

(3) - 1 and (3) - 2 corresponds to this method , but (3) - 3 and 
(3) - 4 is Comparative Example . 



[0072] 




[0072] 


























(4) intermediate coat paint 
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)-1 :7^7^WS TP37-1 
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)-l:Amiluc WS TP 37- 1 
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:DH*^U HS27 
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:DH intermediate coating H S27 
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mm 










(5) topcoat paint 










(5)-1:7577^WS 


60 




(5)-l:Ami!uc WS 


60 


10 black 



(5)-2:7v^7P>DH^77^ , J7^ 



(5) - 2:Magicron DH black metallic 



ii. 3S; 



II. Working Example and 



And Comparative Example 



[0073] 

[a 2] 



coating it did with [iku ] system . 

[0073] 

[Table 2] 
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if ? ^ >rmmw 
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ffl M * f* 


140t, 1 8 # 



[0074] 

Affile. ±ietf-;u*/;u^3|sk H**e>y 

lc^LfcM«(B!<b«Bli:LT)lca-BJ:3lc«8 
U 140 deg C V 18 #*#&L®lfci*L#)T£:£K 



[0075] 
[S3] 



[0074] 

IILperformance test result 

coating it does cationic electrodeposited paint and 
thermosetting does and in order in the steel plate which 
becomes, to become paint , intermediate coat paint for 
above-mentioned vinyl sol paint , resistance chipping and 
membrane thickness (cured paint film doing ) which shows 
topcoat paint in theabove-mentioned Table 2 , coating it does, 
18 minutes heats with 140 deg C and hardens and becomes, 
performance test was done with 4 coating lbake system 
concerning multilayer coating . 

Result is shown in Table 3 . 

[0075] 

[Table 3] 
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[0076] 

itt**»i**a>ay-efcs. 

[0077] 

*U-r7*«*llltl»:*^*>«»S6»*J6«L 

ttS^affl. iSp D p«r^i7uxigaj)-e 

S!c&B^yt 0 >^ffi^4£» 3 lc3*LfcBt« 

fc«JW=**U3 $HEfl*l::±&yS*l£ft 
3 l=«LfcMJ|[|=**L. 7 #IHS5H?tt11». 
CCD 4 if gfcM$2*l«iT? 140 deg C "C 20 



[0078] 
[0079] 

H*tt:±ET?»6*Lfc 4 JfSE4b£lI$ 40 deg 

c <D)&*iz 240 ttinasu »y tau sa-c i 



[0076] 

test method is as follows. 
[0077] 

coating it does drip * crack limit membrane thickness rcationic 
electrodeposited paint and it makes steel plate which 
thermosetting isdone vertical, coating it does 
above-mentioned vinyl sol paint in the membrane thickness 
which with airless spray painting machine (Japan grey KK 
make and tradename " [gurakoearesu ] painting machine ") is 
shown in Table 3 , coating it doesin membrane thickness 
which 1 min passage later in said paint surface shows paint 
for eachresistance chipping in Table 3 , coating it does in 
membrane thickness which 1 min passage later shows 
intermediate coat paint in Table 3 , coating doing in 
membrane thickness which 3 min passage later shows topcoat 
paint in Table 3 , with room temperature between 7 min after 
leaving, with the hot air dryer 20 minutes heating this 4 layers 
coating , with 140 deg C and almosthardening simultaneously 
you observed paint surface which becomes with the visual , 
evaluation did. 

[0078] 

With mixed phase between smoothness , coating of 4 layers 
cured paint film aspects which are acquiredat paint surface 
condition : description above you observed presence or 
absence etc of skin roughening with visual , evaluation did. 

As for 0 smoothness is superior, either skin roughening is not 
recognized, asfor X smoothness being inferior, fact that also 
skin roughening occurrence is recognized is shown. 

[0079] 

240 hours it soaked 4 layers cured paint film which are 
acquired at water resistance : descriptionabove in warm water 
of 40 deg C, removed, with room temperature observed the 
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[0080] 

H*«ft»tt:±IBi:H«l=*r=aiaL*ar 
1&W'&. JISK5400.8.5.3 fC^T. ft»-feP/N> 
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paint surface of 1 hour leaving later with visual , evaluation 
did. 

As for 0 fact that almost it cannot recognize blistering or other 
occurrence isshown. 

[0080] 

After water resistant it soaked in same way as adhesiveness : 
description above in water and with room temperature after 
leaving, it did peel test with sticky cellophane tape according 
to JISK5400.8.5.3. 

0 is not recognized exfoliation almost, X shows fact 
thatexfoliation is considerable. 
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